Effects of acute nicotine on several operant behaviors in rats.
The present experiment assessed nicotine's effects on complex cognitive processes using a variety of operant tasks in rats, including incremental repeated acquisition (IRA) to assess learning; conditioned position responding (CPR) to assess auditory, visual, and position discrimination; progressive ratio (PR) to assess motivation; temporal response differentiation (TRD) to assess timing; and differential reinforcement of low response rates (DRL) to assess timing and response inhibition. Acute nicotine administration (0.0, 0.3, 0.42, 0.56, 0.75, and 1.0 mg/kg, IP) increased IRA and CPR response rate without significantly altering accuracy. Nicotine had similar effects on response rate for PR. For TRD, nicotine had a U-shaped dose effect on accuracy, but failed to shift the mode of the TRD response distribution. For DRL, nicotine reduced accuracy and also shifted the mode of the DRL response initiation time distribution to the left. Nicotine produced an inverted U-shaped dose-effect curve for the overall number of "bursting" responses under both of these schedules. The results of this experiment suggest that nicotine can impair performance on some aspects of cognitive-behavioral performance, while simultaneously improving performance on others.